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1HZLQFUHPHQWFRUHVDPSOHVRI7RRQDFLOLDWDFROOHFWHGLQWKH$XVWUDO
LDQWURSLFVDQGVXEWURSLFVFRPSDUHGWRDOUHDG\H[LVWLQJPDWHULDOIURP
WKH8SSHU.DQJDURR9DOOH\QHDU6\GQH\H[KLELWGLVWLQFWGLIIHUHQFHVLQ
WUHHULQJVWUXFWXUHV7KLVQHFHVVLWDWHGDFORVHUH[DPLQDWLRQRIWKHZRRG
DQDWRP\SRVVLEOHIDOVHULQJVDQGWKHVSHFLHV·FURVVGDWLQJFDSDFLW\LQ
QRUWKHDVW$XVWUDOLD'XULQJWUHHULQJDQDO\VLVWZRJURZWKDQRPDOLHVH[
WHQVLYH]RQHVRIQDUURZDQGLQGLVWLQFWULQJVDQGWKUHHW\SHVRIIDOVHULQJV
ZHUHGLVFRYHUHGZKLFKFRPSOLFDWHGFURVVGDWLQJ+RZHYHU LQJURZWK
H[SHULPHQWVRQO\RQHW\SHRIIDOVHULQJFRXOGEHLQGXFHGDUWLÀFLDOO\E\
WRWDOO\GHIROLDWLQJ\RXQJWUHHV,WZDVSRVVLEOHWRDOWHUWKHLUSKHQRORJL
FDOSHUIRUPDQFHE\DUWLÀFLDOO\FKDQJLQJWKHHQYLURQPHQWDOFRQGLWLRQV
9LVXDOFURVVGDWLQJRIVDPSOHVRULJLQDWLQJIURPQRUWKHDVW$XVWUDOLDZDV
IHDVLEOHZLWKLQDQGEHWZHHQWUHHV)RUVHOHFWHG\HDUVDSRVLWLYHUHODWLRQ
VKLSEHWZHHQULQJZLGWKDQGSUHFLSLWDWLRQGDWDZDVIRXQG
.H\ZRUGV$XVWUDOLDQUHGFHGDUIDOVHULQJJURZWKH[SHULPHQWLQWUD
VHDVRQDOSLQQLQJFURVVGDWLQJ
,1752'8&7,21
7UHHULQJVDUHLGHQWLÀDEOHVWUXFWXUDOFKDQJHVZLWKLQWKHZRRGZKLFKXVXDOO\DSSHDUDV
EDQGVRIGLIIHUHQWFRORXUVDQGVKDGHVWRWKHQDNHGH\H+RZHYHULQLWLDOGHQGURFKURQR
ORJLFDOUHVHDUFKRI¶QHZ·VSHFLHVPXVWDOZD\VEHDZDUHRISRVVLEOHIDOVHRUPLVVLQJ
ULQJVHVSHFLDOO\LQWKHWURSLFVZKHUHWUXHGRUPDQF\DQGKHQFHDQQXDOWUHHULQJVDUH
UDWKHUDQH[FHSWLRQGXHWRWKHZHDNHUVHDVRQDOLW\RIWKHFOLPDWH
 ,QPDLQODQG$XVWUDOLDWUHHULQJUHFRUGVDUHQRWRULRXVO\ODFNLQJDOWKRXJKORQJWHUP
FOLPDWLFSUR[LHVDUHQHHGHGWRLPSURYHWKHUHOLDELOLW\RIWKHVHDVRQDOIRUHFDVWPRGHOV
FRPSXWHG E\ WKH QDWLRQDOZHDWKHU VHUYLFH'HQGURPHWHU EDQGGDWD DQG LQFUHPHQW
FRUHVDPSOHVRI7RRQDFLOLDWDGHPRQVWUDWHGIRUWKHÀUVWWLPHWKHGHQGURFOLPDWRORJL
FDOSRWHQWLDORIWKHVSHFLHV,WZDVDVFHUWDLQHGWKDWDWWKHVRXWKHUQOLPLWRILWVQDWXUDO
GLVWULEXWLRQQHDU6\GQH\WKHVSHFLHVLVHDVLO\FURVVGDWDEOHEHFDXVHLWGRHVQRWH[KLELW
IDOVHRURWKHUZLVHLQGLVWLQFWULQJV+HLQULFK	%DQNV7KURXJKUHSHWLWLYHLQWUD
VHDVRQDOVDPSOLQJLWZDVVKRZQWKDW7RRQDFLOLDWDKDVWKUHHGLDJQRVWLFIHDWXUHVIRUWKH
6FKRRORI5HVRXUFHV(QYLURQPHQW	6RFLHW\$XVWUDOLDQ1DWLRQDO8QLYHUVLW\&DQEHUUD$&7
$XVWUDOLD
3UHVHQWDGGUHVV'HSDUWPHQWRI*HRVFLHQFHV*HRJUDSK\8QLYHUVLW\RI)ULERXUJ)ULERXUJ
6ZLW]HUODQG>(PDLOLQJRKHLQULFK#XQLIUFK@
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LGHQWLÀFDWLRQRIDW\SLFDOWUHHULQJERXQGDU\LHÀUVWO\DOLQHRILQLWLDOSDUHQFK\PD
FHOOVVHFRQGO\DQDEUXSWVKLIWIURPIHZVPDOOODWHZRRGYHVVHOVWRDOLQHRIPDQ\ODUJH
HDUO\ZRRGYHVVHOVDQGWKLUGO\DFKDQJHIURPWKLFNZDOOHGODWHZRRGÀEUHFHOOVZLWK
VPDOOOXPHQWRWKLQZDOOHGHDUO\ZRRGÀEUHVZLWKODUJHOXPHQ
+RZHYHUSUHOLPLQDU\H[DPLQDWLRQRIIXUWKHU7FLOLDWDVDPSOHVUHFHQWO\FROOHFWHG
DWDGGLWLRQDOVXEWURSLFDOWRWURSLFDOVLWHVLQQRUWKHDVW$XVWUDOLDKDVUHYHDOHGGLIÀFXOW
WUHHULQJ VWUXFWXUHV SRWHQWLDOO\ FRPSOLFDWLQJ FURVVGDWLQJSURFHGXUHV$ FRPSDULVRQ
RIWZRH[DPSOHVFROOHFWHGLQ/DPLQJWRQ1DWLRQDO3DUNPRQWDQHWURSLFDOUDLQIRUHVW
4XHHQVODQGDQG8SSHU.DQJDURR9DOOH\ORZODQGVXEWURSLFDOWRWHPSHUDWHUDLQIRUHVW
QHDU6\GQH\LOOXVWUDWHVWKHJHQHUDOZRRGDQDWRPLFDOGLIIHUHQFHVHJULQJZLGWKDQG
YHVVHOVL]H)LJ
)LJ7\SLFDOJURZWKULQJVRI7RRQDFLOLDWDLQ/DPLQJWRQ1DWLRQDO3DUNWRSDQG8SSHU.DQ
JDURR9DOOH\ERWWRP
 )XUWKHUPRUHVHYHUDOVWXGLHVDOUHDG\UHSRUWHGWKHSRVVLELOLW\RIIDOVHULQJVLQ7RRQD
FLOLDWDDQGUHODWHGVSHFLHV&RVWHU$PREL%KDWWDFKDU\\DHWDO,Q
DFRPSUHKHQVLYHVWXG\&RVWHUZDVDEOHWRLQGXFHIDOVHWUHHULQJVDUWLÀFLDOO\E\
GHIROLDWLQJVKDGLQJRUDSSO\LQJDPLQLPXPZDWHUWUHDWPHQWWRYDULRXVWURSLFDOWUHH
VSHFLHV7KHGHIROLDWLRQH[SHULPHQWZDVGLYLGHGLQWRWZRSDUWVWRWDODQGSDUWLDOGHIROLD
WLRQ7KHÀUVWJURXSRIWUHHVVKRZHGDQH[WUDWUHHULQJFRQVLVWLQJRID]RQHRIYHVVHOV
WKDWGLGQRWFKDQJH LQVL]HFRPSDUHG WR WKHYHVVHOVEHIRUHGHIROLDWLRQ7KHYHVVHOV
ZHUHQRWHPEHGGHGLQLQLWLDOSDUHQFK\PDFHOOVDVWKH\XVXDOO\DUHLQ7RRQDFLOLDWD
05RHPQRUZHUHWKHUHDQ\UHFRJQLVDEOHFKDQJHVLQWKHÀEUHFHOOVL]HV7KHVHFRQG
JURXSVKRZHGVLPLODUHIIHFWVWKDWLVQRFKDQJHLQWKHVL]HVRIWKHÀEUHFHOOVDQGQR
LQLWLDOSDUHQFK\PDFHOOVZHUHSUHVHQW$ULQJRIYHVVHOVKDGDOVREHHQIRUPHGEXWWKHVH
ZHUHOHVVGLVWLQFWWKDQWKRVHLQWKHÀUVWJURXSDQGHYHQOHVVLQWKHORZHUSDUWRIWKH
VWHPZKHUHWKHLPSDFWRIWKHGHIROLDWLRQVHHPHGWRH[HUWDGHFUHDVLQJLQÁXHQFH7KH
LQFUHPHQWJURZWKRIWKHÀUVWJURXSODJJHGEHKLQGWKDWRIWKHVHFRQGEHFDXVHJURZWK
ZDVSUREDEO\DOWHUHGPRUHVHYHUHO\E\WRWDOGHIROLDWLRQ
&RVWHUDOVRFRQGXFWHGVKDGLQJH[SHULPHQWVZLWK7HFWRQDJUDQGLV/IDQG
0HOLDD]HGDUDFK/7KHWUHHVZHUHNHSWLQGDUNFKDPEHUVXQWLOWKH\ORVWWKHLUOHDYHV
HLWKHUSDUWLDOO\RUWRWDOO\%RWKVSHFLHVSURGXFHGDQH[WUDJURZWK]RQHPDUNHGÀUVWE\
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D]RQHRIFHOOVZLWKWKLQZDOOVDQGÀOOHGZLWKVWDUFKIROORZHGE\DULQJRIVPDOOHUEXW
QXPHURXVYHVVHOV
 ,QWKHODVWSDUWRIKLVH[SHULPHQW&RVWHUGLGQRWZDWHUVHHGOLQJVRI0HOLDD]H
GDUDFKIRUWZRZHHNVZKLFKUHVXOWHGLQWRWDOGHIROLDWLRQDQGGHVWUXFWLRQRIWKHOHDGLQJ
VKRRW$IWHUEHLQJZDWHUHGDJDLQWKHWUHHVVWDUWHGÁXVKLQJQHZOHDYHV$VLQWKHSUHYL
RXVH[SHULPHQWVDIDOVHULQJZDVIRUPHGHDVLO\LGHQWLÀDEOHE\DODFNRISDUHQFK\PD
FHOOVDQGXQFKDQJHGYHVVHOVL]HV
%KDWWDFKDU\\DHWDODQDO\VHGWKHGHQGURFOLPDWRORJLFDOSRWHQWLDORIIRXUWURSL
FDOVSHFLHVLQ,QGLDDPRQJWKHP&HGUHODWRRQDZKLFKQRZLV7RRQDFLOLDWD7KH\FRO
OHFWHGWHQFRUHVIURPHLJKWWUHHVJURZLQJLQDQHYHUJUHHQIRUHVW$IWHUWKHVWDQGDUG
GHQGURFKURQRORJ\WUHDWPHQWWKH\IRXQGULQJWRVHPLULQJSRURXVVWUXFWXUHVZLWKFOHDU
JURZWKULQJVGHOLPLWHGE\ODUJHSRUHVDQGLQLWLDOSDUHQFK\PD7KH\LGHQWLÀHGIDOVH
ULQJVDVOLQHVRIFRQFHQWULFSDUHQFK\PDWRXVFHOOVZLWKLQHDUO\ZRRGFHOOVVLPLODUWRWKH
LQLWLDOSDUHQFK\PDEXWZLWKRXWDPDUNHGFKDQJHLQYHVVHOVL]HDVXVXDOO\RFFXUUHGDW
WKHULQJERXQGDU\7KH\GLGQRWÀQGDQ\DEVHQWULQJV
$PRELREVHUYHGIRXUFOHDUJURZWKULQJVLQDIRXU\HDUROGEUDQFKRI+LOGH
JDUGLDEDUWHUL0DVW.RVWHUPDOWKRXJKODWHUDOWZLJVZHUHIRUPHGLQWUDVHDVRQDOO\
+HFRQFOXGHGWKDWWKHLUIRUPDWLRQKDGQRWOHGWRWKHLQGXFWLRQRIPXOWLSOHJURZWKULQJV
EHFDXVHWKH\DSSHDUHGZKHQDFWLYHUDGLDOJURZWKZDVLQSURJUHVVDQGKRUPRQHOHYHOV
UHVSRQVLEOHIRUIRUPLQJODUJHHDUO\ZRRGYHVVHOVZHUHDOUHDG\KLJKKHQFHQRDGGLWLRQDO
ULQJVZHUHIRUPHG
'XULQJWKHWURSLFDOZHWVHDVRQJHQHUDOO\DQGDF\FORQHLQSDUWLFXODU:HEE
8QZLQHWDOORZOLJKWOHYHOVLQDIRUHVWFDQEHFRPHOLPLWLQJWRDSODQW·VPHWDER
OLVP/RZVRODUUDGLDWLRQFRQGLWLRQVKDYHWKHSRWHQWLDOWRIRUFHSODQWVLQWRDQHJDWLYH
HQHUJ\EDODQFHGXHWRORZDVVLPLODWLRQDQGKLJKGLVVLPLODWLRQUDWHV)RUH[DPSOHZKHQ
F\FORQH5RQDFURVVHGWKHQRUWKHDVW$XVWUDOLDQFRDVWLQPLG)HEUXDU\PHDVXUH
PHQWVRISKRWRV\QWKHWLFDFWLYHUDGLDWLRQ3$5DW'DLQWUHH1DWLRQDO3DUNGURSSHGWR
+PROPV3$5FRPSDUHGWRDPD[LPXPYDOXHRIDSSUR[LPDWHO\+PROPV3$5
GDWDNLQGO\SURYLGHGE\3URI'U6WHYH7XUWRQ-DPHV&RRN8QLYHUVLW\&DLUQV
*RSLNXPXUDQG%LQGXVWXGLHGWKHHIIHFWVRIVKDGHRQWKHJURZWKRI7RRQD
FLOLDWDVHHGOLQJVLQ,QGLDE\H[SRVLQJWKHPWRVKDGH,WZDVUHFRUGHGWKDWFRP
SDUHGWRWKHSODQWVJURZLQJLQWKHRSHQWKHVKDGHGWUHHVVKRZHGPRUHKHLJKWDQGOHVV
UDGLDOLQFUHPHQWJURZWKEXWSRVVLEOHHIIHFWVRQWUHHULQJVWUXFWXUHVZHUHQRWUHSRUWHG
'ROH\LQYHVWLJDWHGWKHHIIHFWVRIVKDGHRQ[\OHPGHYHORSPHQWLQ(XFDO\SWXV
JUDQGLV+LOOH[0DLGHQ,QORZOLJKWWKHUDWHRIFDPELDOFHOOGLYLVLRQZDVVORZHUWKDQ
LQKLJKOLJKWFRQGLWLRQVDQGWKHUDWHRIZDOOWKLFNHQLQJZDVPXFKORZHULQWKHORZ
OLJKWWUHDWPHQW
 )DOVHULQJVLQ7RRQDFLOLDWDDQGUHODWHGVSHFLHVKDYHEHHQUHSRUWHGLQVHYHUDOVWXGLHV
EXWKDYHQRWEHHQSUHVHQWHGYLVXDOO\\HW+HQFHEHIRUHVXFFHVVIXOGHQGURFOLPDWRORJLFDO
UHVHDUFKRQ7FLOLDWDGHULYHGIURPWURSLFDOWRVXEWURSLFDOUHJLRQVFDQEHFRQGXFWHGD
ZRRGDQDWRPLFDODQDO\VLVRIWKHQHZVDPSOHVLVQHFHVVDU\WRJDLQPRUHFRQÀGHQFHIRU
IXUWKHUWUHHULQJDQDO\VLV,QWKLVSDSHUZHÀUVWGHPRQVWUDWHYLVXDOO\WKHZRRGDQDWRPL
FDODQRPDOLHVWKHQSUHVHQWUHVXOWVRIDJURZWKH[SHULPHQWWU\LQJWRLQGXFHIDOVHULQJV
DQGÀQDOO\VKRZH[DPSOHVRIYLVXDOFURVVGDWLQJZLWKLQDQGEHWZHHQWUHHV
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0$7(5,$/6$1'0(7+2'6
,QFUHPHQWFRUHVDPSOLQJSUHSDUDWLRQDQGDQDO\VLV
 6WDQGDUGGHQGURFKURQRORJ\PHWKRGVZHUHDSSOLHGLQWKHFXUUHQWVWXG\6WRNHV	
6PLOH\)ULWWV6FKZHLQJUXEHU&RRN	.DLULXNVWLV,QDGGLWLRQ
WRWKHH[LVWLQJGDWDVHWIURP.DQJDURR9DOOH\+HLQULFK	%DQNVGRPLQDQWWR
VXEGRPLQDQWWUHHVZHUHVDPSOHGLQ(XQJHOOD1DWLRQDO3DUNODW
6ORQ

(PDVO/DPLQJWRQ1DWLRQDO3DUNODW
6ORQ
PDVO
DQG$WKHUWRQ7DEOHODQGVODW
6ORQ
(PDVO7KHVLWHVDUHOR
FDWHGZLWKLQWKHQDWXUDOGLVWULEXWLRQRIWKHVSHFLHVLQPDWXUHFRPSOH[QRWRSK\OOYLQH
UDLQIRUHVW&19)RIWKHFRROHUXSODQGV:HEE7KHVXUIDFHVRIWKHFRUHVDPSOHV
ZHUHWUHDWHGDFFRUGLQJWRURXWLQHVDPSOHSUHSDUDWLRQV%RZHUV3LOFKHU7KH
VPRRWKVXUIDFHRIWKHFRUHVDOORZHGWKHPWREHVFDQQHGLQKLJKUHVROXWLRQPRGHDQG
LPSRUWHGWRGLJLWDOLPDJHU\VRIWZDUH&URVVGDWLQJRIWKHQHZPDWHULDOZDVFRQGXFWHG
DQGZLOOEHGHPRQVWUDWHGYLVXDOO\+RZHYHUVHYHUDOIDOVHULQJVDQGGLIÀFXOWWUHHULQJ
ERXQGDU\]RQHVZHUHHQFRXQWHUHGGXULQJFURVVGDWLQJDQGDUHSUHVHQWHGEHIRUH*URZWK
H[SHULPHQWVZHUH FDUULHGRXW WR LPSURYHXQGHUVWDQGLQJRI WKHVHZRRG DQDWRPLFDO
SHFXOLDULWLHVDQGYDULDWLRQV
*URZWKH[SHULPHQW
7KHJURZWKH[SHULPHQWFRQGXFWHGIURP-DQXDU\WR-DQXDU\DWWHPSWHGWR
VWLPXODWHGHYHORSPHQWRIIDOVHWUHHULQJVLQWZR\HDUROG7RRQDFLOLDWDVHHGOLQJV7KH
H[SHULPHQWLQFOXGHVRQHFRQWUROJURXSDQGWKUHHWUHDWPHQWJURXSVZLWKIRXUVSHFLPHQV
HDFK$OOWUHHVZHUHNHSWLQJODVVKRXVHVZLWKDXWRPDWLFDOO\UHJXODWHGWHPSHUDWXUHDQG
UHFHLYHGDQRSWLPXPVXSSO\RIQXWULHQWVE\DSSO\LQJVORZUHOHDVH IHUWLOL]HU WDEOHWV
6FRXW2VPRFRWH1LWURJHQ3KRVSKRUXVDQG3RWDVVLXP7KHSODQWV
LQFRQWUROJURXS$ZHUHZDWHUHGDWOHDVWHYHU\GD\LQVXPPHUWZRWRWKUHHWLPHVDGD\
0RVWRIWKHWLPHJURXS%ZDVWUHDWHGH[DFWO\OLNHJURXS$EXWLQWKHPLGGOHRIWKH
JURZLQJSHULRGPLG)HEUXDU\WKHSODQWVZHUHQRWZDWHUHGIRUHOHYHQGD\V7KH
SUHYLRXVZDWHULQJVFKHGXOHZDVUHVXPHGDIWHUGLVWLQFWVLJQVRIOHDIZLOWLQJLQGLFDWHG
UHDOLVWLFLPLWDWLRQRIQDWXUDOGURXJKWFRQGLWLRQV,QJURXS&WUHHVZHUHGHIROLDWHGPDQX
DOO\LQWKHPLGGOHRIWKHLUDFWLYHJURZWKSHULRG7KLVWUHDWPHQWZDVGHVLJQHGWRLPLWDWH
QDWXUDOORVVRIIROLDJHRFFXUULQJGXHWRLQVHFWDWWDFNRUF\FORQHGDPDJH,QJURXS'
VSHFLPHQVZHUHNHSWXQGHUYHU\ORZOLJKWFRQGLWLRQVWKDWLV+PROPVFRPSDUHG
WR+PROPV3$5RQDVXQQ\GD\LQ&DQEHUUD7KLVH[SHULPHQWZDVGHVLJQHGWR
UHSURGXFHDW\SLFDOZHWVHDVRQVLWXDWLRQLQWKHZHWWURSLFVGXULQJDPDMRUPRQVRRQDO
GHSUHVVLRQRUF\FORQH'XULQJVXFKVLWXDWLRQVDWKLFNFORXGFRYHUDORQJZLWKKRWDQG
KXPLGFRQGLWLRQVSUHYDLOVIRUDQH[WHQGHGSHULRGRIWLPH
7KHSLQQLQJPHWKRG
7KH SLQQLQJPHWKRGZDVÀUVW HPSOR\HG DQG GHVFULEHG E\0DULDX[  DQG
:ROWHU7KH\IRXQGWKDWDQLQMXU\RIWKHFDPELXPUHVXOWHGLQWKHIRUPDWLRQRI
DEHUUDQWSDUHQFK\PDWRXVOLNHFHOOVWKDWZHUHSHUPDQHQWO\UHWDLQHGUHFRJQLVDEOHDQG
GDWDEOHZLWKLQWKHJURZWK]RQH7KHYDULRXVSLQQLQJPHWKRGVXVLQJQHHGOHVQDLOVRU
NQLYHVLQRUGHUWRZRXQGWKHFDPELXPZHUHGLVFXVVHGLQ6DVVHWDO.XURGDDQG
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6KLPDMLGHPRQVWUDWHGIRUWKHÀUVWWLPHWKDWWKHSLQQLQJPHWKRGDOVRZRUNVIRU
KDUGZRRGVRQDQLQWUDVHDVRQDOWLPHVFDOH6XEVHTXHQWVWXGLHVVXSSRUWHGWKHLUÀQGLQJV
.XURGDDQG6KLPDML.XURGD6KLRNXUD1REXFKLHWDO)XMLL
HWDO%DXFK	'QLVFK
'XULQJWKHH[SHULPHQWTXDUWHUO\SLQQLQJZDVFRQGXFWHGIURPIRXUFDUGLQDOSRLQWV
,QLWLDOPHDVXUHPHQWVRIWKHKHLJKWDQGGLDPHWHURIWKHSODQWVZHUHWDNHQDQGUHSHDWHG
HYHU\TXDUWHUSDUDOOHOWRWKHDSSOLFDWLRQRIWKHSLQQLQJ7KHSKHQRORJ\DQGJHQHUDO
FRQGLWLRQRI WKHSODQWVZHUH UHFRUGHGZHHNO\2Q-DQXDU\ WKHH[SHULPHQW
ZDVWHUPLQDWHGE\FURVVFXWWLQJWKHVWHPVFORVHWRWKHGLIIHUHQWSLQQLQJDUHDVDQGWKH
VDPSOHVZHUHVWRUHGDQGSUHSDUHGIRUIXUWKHUPLFURVFRSLFH[DPLQDWLRQ
3UHSDUDWLRQRIVDPSOHVIRUPLFURVFRS\DQGGLJLWDOLPDJHU\
 )RUIXUWKHUPLFURVFRSLFDQDO\VLVWKLQWUDQVYHUVHVHFWLRQVZHUHFXWXVLQJDWHFKQLTXH
LQYHQWHGE\+HDG\DVDSUHSDUDWLRQWHFKQLTXHIRUVFDQQLQJHOHFWURQPLFURVFRS\
7KHWHFKQLTXHPDNHVXVHRIDVPDOOYLFHZKLFKFDQEHLQVWDOOHGXQGHUWKHOHQVRID
PLFURVFRSHWRKROGVPDOOVDPSOHV7KLVDOORZVWKHXVHUWRFXWWKLQVHFWLRQVZLWKERWK
KDQGVZKLOHREVHUYLQJWKHDFWLRQVXQGHUPDJQLÀFDWLRQ$VDUHVXOWPRUHVHFWLRQVZHUH
FXW WKDQZRXOGKDYHEHHQSRVVLEOHZLWKDPLFURWRPH6LQFH WKHREVHUYDWLRQVZHUH
OLPLWHGWRWUHHULQJVWUXFWXUHREVHUYDWLRQVLQORZPDJQLÀFDWLRQWKHGLVDGYDQWDJHRI
WKLVWHFKQLTXHWKLFNHUVHFWLRQVOLPLWLQJYLVLELOLW\ZHUHDFFHSWHG'LJLWDOSKRWRVRIWKH
SLQQLQJZRXQGVDQGVXUURXQGLQJWLVVXHVZHUHWDNHQZLWKD=HLVV$[LRVNRSHTXLSSHG
ZLWKDGLJLWDOFDPHUDDQGWKHQLPSRUWHGWRWKHGLJLWDOLPDJHU\VRIWZDUH,PDJH-VXS
SOLHGE\WKH1DWLRQDO,QVWLWXWHVRI+HDOWK86$DWKWWSUVELQIRQLKJRYLMLQGH[KWPO
7KHVDPSOHVZHUHH[DPLQHGIRUSRVVLEOHWUXHDQGIDOVHWUHHULQJVIRUPHGGXULQJWKH
H[SHULPHQW
5(68/76
7UHHULQJDQRPDOLHV
7KHÀUVWSRWHQWLDOSUREOHPRFFXUUHGZKHQ WUHH ULQJVZHUH WRRQDUURZ WRHQVXUH
UHOLDEOHLGHQWLÀFDWLRQDQGPHDVXUHPHQWRILQGLYLGXDOULQJV)LJ6XFKQDUURZULQJV
VHHPHGWRODFNODWHZRRGFRPSOHWHO\DQGWRFRQVLVWRIODUJHYHVVHOVHPEHGGHGLQSD
UHQFK\PDWRXVWLVVXHYLVLEOHKHUHDVEODFNKROHVVHSDUDWHGE\OLJKWYHUWLFDOOLQHV$SDUW
)LJ6DPSOHDIURP(XQJHOOD1DWLRQDO3DUNH[KLELWLQJQDUURZULQJV
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IURPEHLQJGLIÀFXOWWRVHSDUDWHIRULQGLYLGXDOPHDVXUHPHQWVWKHVH]RQHVRIQXPHURXV
QDUURZULQJVH[KLELWPXFKOHVVYDULDELOLW\WKDQLQQRUPDOJURZWK]RQHVDQGWKH\FDQ
RFFXUDQ\ZKHUHZLWKLQWKHZRRGDQGH[WHQGIRUPDQ\ULQJV7KHJURZWKFKDQJHIURP
DYHUDJHVL]HGWRYHU\QDUURZULQJVDQGYLFHYHUVDLVRIWHQTXLWHVKDUS
 3RRUFOLPDWLFFRQGLWLRQVIRUVHYHUDO\HDUVPD\UHVXOWLQWKHIRUPDWLRQRIDQLQWHUYDO
ZLWKYHU\QDUURZULQJVVXFKLQWHUYDOVFDQEHXVHGDVSRLQWHU\HDUVEXW]RQHVRIQXPHURXV
VXFFHVVLYHQDUURZULQJVDUHYHU\OLNHO\QRWFDXVHGE\FOLPDWHEXWPRUHOLNHO\E\RWKHU
IDFWRUVIRUH[DPSOHFRPSHWLWLRQRUVHQHVFHQFHZLWKLQDIRUHVWVWDQG)XUWKHUPRUH
%DQNVREVHUYHGWKDWWUHHULQJVIRUPHGE\VHQHVFLQJHXFDO\SWVPD\EHQDUURZHU
WKDQWKHZLGWKRILQGLYLGXDOYHVVHOV&RQVHTXHQWO\WUHHULQJZLGWKVZHUHGLVWRUWHGE\
YHVVHOVLQFRUSRUDWLQJULQJZLGWKYDULDWLRQXQUHODWHGWRFOLPDWH7KLVQRLVHKLQGHUHG
FURVVGDWLQJDQGUHGXFHGWKHUHVXOWLQJOHQJWKRIHXFDO\SWWUHHULQJVHULHVPHDVXUHGIURP
WKHROGHVWVSHFLPHQV6LPLODUSUREOHPVFDQRFFXULQVDPSOHVRI7FLOLDWDDQGKHQFH
WKHVH]RQHVRIPDQ\QDUURZULQJVKROGDKLJKSRWHQWLDOWRFRPSOLFDWHWKHVXEVHTXHQW
GHQGURFOLPDWRORJLFDODQDO\VLV
$VHFRQGSUREOHPZDVHQFRXQWHUHGZKHQWUHHULQJVZHUHWRRLQGLVWLQFWIRUDVRXQG
LGHQWLÀFDWLRQRIWKHHDUO\WRODWHZRRGERXQGDU\7KHLQGLVWLQFWQHVVRIWKHULQJVWUXFWXUH
LVH[SODLQHGE\DWRWDOODFNRIWUHHULQJFKDUDFWHULVWLFVVXFKDVSDUHQFK\PDEDQGVRU
VHDVRQDODOWHUQDWLRQVEHWZHHQODUJHDQGVPDOOYHVVHOV)LJ
)LJ6DPSOHDIURP*LOOLV5DQJH$WKHUWRQ7DEOHODQGVZLWKLQGLVWLQFWULQJSDWWHUQVHVSH
FLDOO\LQWKHGDUNHUSDUWRIWKHZRRG
0DQ\WUHHVSHFLHVLQWKHWURSLFVVRPHWLPHVSURGXFHIDOVHULQJVZKLFKDUHQRWDQQXDO
EXWPLJKWRFFXUGXHWRDQLQWUDDQQXDOHYHQWIRUH[DPSOHZKHQDWUHHLVIRUFHGLQWR
FDPELDOGRUPDQF\DIWHUVHYHUDOZHHNVZLWKRXWDQ\SUHFLSLWDWLRQ,IZHWWHUFRQGLWLRQV
UHWXUQGXULQJWKHVDPHVHDVRQWUHHVRIWHQUHVXPHWKHLUFDPELDOJURZWK7KHDQDWRPL
FDOUHVXOWRIVXFKDK\SRWKHWLFDOHYHQWFDQEHVHHQLQ)LJXUHZKLFKFRQVLVWVRID
PDFURVFRSLFLPDJHRQWRSZLWKWKHPLFURVFRSLFLPDJHVEHORZVKRZLQJLQPRUHGHWDLO
WUXHULQJERXQGDULHVDQGDQLQWUDDQQXDOGHQVLW\ÁXFWXDWLRQEHWZHHQWKHP7KHGHQVLW\
ÁXFWXDWLRQGLIIHUVIURPDWUXHULQJERXQGDU\EHFDXVHQRFKDQJHLQYHVVHOGLDPHWHUVL]H
LVGHWHFWDEOHDQGLQLWLDOSDUHQFK\PDLVODFNLQJ
$VHFRQGIDOVHULQJW\SHLVSUHVHQWHGLQ)LJXUHWKHDUURZVLQGLFDWHULQJ]RQHVWKDW
VKRZWZRRXWRIWKUHHGLDJQRVWLFWUHHULQJIHDWXUHV7KHVHIDOVHULQJVH[KLELWDGLVWLQFW
FKDQJHRIÀEUHFHOOSURSHUWLHVYLVLEOHPDFURVFRSLFDOO\DVD]RQHRIGDUNFRORXUFKDQJ
LQJLQWRDOLJKWHUWRQHZLWKDOLQHRIWDQJHQWLDOSDUHQFK\PDEHWZHHQWKHP%XWRQO\D
IHZYHVVHOVDUHSUHVHQWDORQJWKLVOLQHDQGWKH\GRQRWFKDQJHLQVL]HLQFRPSDULVRQWR
WKHYHVVHOVIRUPHGMXVWEHIRUH
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)LJ&RPELQDWLRQRIPDFURVFRSLFWRSDQGPLFURVFRSLFVDPSOHVERWWRPðLOOXVWUDWLQJ
DWUXHULQJERXQGDU\OHIWDQGDIDOVHULQJERXQGDU\ULJKW
)LJ6DPSOHELOOXVWUDWLQJWUXHDQGIDOVHULQJERXQGDULHV
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$WKLUGYHUVLRQRIDSRVVLEOHIDOVHULQJLVVKRZQLQ)LJXUHWKHDUURZSRLQWVWRDOLQH
RISDUHQFK\PDFHOOVZLWKVHYHUDOVPDOOYHVVHOVDUUDQJHGDORQJWKHP7KLVSRWHQWLDOO\
IDOVHERXQGDU\ LV OHVVGLVWLQFW WKDQ WKHDGMDFHQWERXQGDULHVEHFDXVH WKHYHVVHOVL]H
DQGWKHUDWLRÀEUHFHOOZDOOWROXPHQKHQFHWKHFRORXURIWKHZRRGGRQRWFKDQJH
PDUNHGO\
)LJ6DPSOHDVKRZLQJWUXHDQGIDOVHULQJERXQGDULHV
*URZWKH[SHULPHQW
7UHHVRIRSWLPXPJURXS$GLG
QRWEHFRPHGHFLGXRXVDQGKHQFH
WKHLUFDPELXPSUREDEO\GLGQRW
HQWHUGRUPDQF\7ZRVDPSOHVRI
WUHHVIURPJURXS$)LJLOOXV
WUDWHWKDWDIWHUWKHLQLWLDOSLQQLQJ
QRWUHHULQJERXQGDU\ZDVIRUP
HGEXW LQVWHDGZRRG IRUPDWLRQ
ZDV FRQWLQXHG WKURXJKRXW WKH
RQH\HDUH[SHULPHQWUHVXOWLQJLQ
ODUJHGLDPHWHULQFUHPHQWV
)LJ1RIDOVHULQJVYLVLEOHLQFRQ
WUROWUHHVDQGEDUNWLVVXHRQ
ULJKWSLWKRQOHIWZRXQGWLVVXHLQ
GLFDWHGE\DUURZV6FDOHXQLWV
 PP
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7KHWHPSRUDU\QRZDWHUWUHDWPHQWLQJURXS
%ZKLFKODVWHGIRUHOHYHQGD\VGLGQRWUHVXOW
LQIDOVHULQJV)LJ7KHVHHGOLQJVH[KLE
LWHGVWURQJVLJQVRIZLOWLQJDQG ORVWVRPH
OHDYHVEXW UHFRYHUHG VZLIWO\ DQG UHSODFHG
WKHLQFRPSOHWHIROLDJH*URZWKLQFUHPHQWV
ZHUHVPDOOHULQJURXS%FRPSDUHGWRWUHHV
LQJURXS$
$IWHUWKHLUGHIROLDWLRQDOOWUHHVRIJURXS
&VKRZHG UDSLG UHFRYHU\ LHZLWKLQ WZR
WRIRXUGD\VQHZOHDYHVVWDUWHGWRGHYHORS
DQGDIWHURQHPRQWK WKH IROLDJHZDV IXOO\
UHVWRUHG7KHH[DPSOH LPDJHV LQ)LJXUH
VKRZ WKDW WKH GHIROLDWLRQ H[SHULPHQWZDV
VXFFHVVIXOLQFUHDWLQJIDOVHULQJV7KHWUHHV
H[KLELW D IDOVH ULQJ LPPHGLDWHO\ DIWHU WKH
DSSOLFDWLRQRIWKHSLQQLQJ7KHVHIDOVHULQJV
FRQVLVWRIOLQHVRISDUHQFK\PDDQGVHYHUDO
YHVVHOVZLWK QR VL]H FKDQJHV'XULQJ WKH
VDPHSHULRGWKHFRQWUROWUHHVSURGXFHGQHZ
OHDYHVDVZHOODVSDUWRIWKHLUQDWXUDOSKH
QRORJLFDOEHKDYLRXU+RZHYHUWKH\GLGQRW
IRUPDIDOVHULQJERXQGDU\QHDUWKHZRXQG
WLVVXHFRPSDUH)LJ
)LJ1RIRUPDWLRQRIIDOVHULQJVLQWUHHVDQG
JURXS% EDUN WLVVXHRQ ULJKWSLWKRQ OHIW
ZRXQGWLVVXHRIWKHSLQQLQJDSSOLHGMXVWEHIRUH
WKH QRQZDWHU WUHDWPHQW LQGLFDWHGE\ DUURZV
6FDOHXQLWV PP
)LJ )RUPDWLRQ RI IDOVH ULQJV LQGLFDWHG E\
VPDOODUURZVGXHWRGHIROLDWLRQRIWUHHVWRS
ERWWRPEDUNWLVVXHRQWKHULJKWSLWKRQWKH
OHIWZRXQGWLVVXHLQGLFDWHGE\ELJDUURZV6FDOH
XQLWV PP
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,QJURXS'WUHHVZHUHSODFHGXQGHU
VKDGHFORWKDQGZLWKLQD IHZGD\V
LQWRWKHH[SHULPHQWDOOWUHHVSURGXFHG
QHZOHDYHVDQGPDLQWDLQHGWKHIRU
PDWLRQ RI QHZ OHDYHV IRUPRQWKV
DIWHUZDUGV7KHWUHHVGLGQRWHQWHUD
OHDÁHVVRUVHPLOHDÁHVVSHULRGDQG
IDOVHULQJVZHUHQRWIRUPHG)LJ
EXWDGLVWLQFW UHGXFWLRQ LQGLDPHWHU
JURZWKRFFXUUHG
)LJ1R IRUPDWLRQ RI IDOVH ULQJ LQ
WUHHVWRSDQGERWWRPGXULQJD
VKDGLQJH[SHULPHQW EDUN WLVVXHRQ WKH
ULJKWSLWKRQ WKH OHIWZRXQG WLVVXH LQ
GLFDWHG E\ DUURZV 6FDOH XQLWV 
PP
7KHJURZWKLQFUHPHQWVIRUKHLJKWDQGGLDPHWHUH[SUHVVHGDVSHUFHQWDJHVDUH
DQGUHVSHFWLYHO\7KHHTXLYDOHQWJURZWKLQFUHPHQWVIRUWKHFRQWUROVSHFLPHQV
DUHLQWUHHKHLJKWDQGLQGLDPHWHU7DEOH7KHFRPSDULVRQRIWKH
VKDGHGWUHHVDQGWKHFRQWUROWUHHVLQGLFDWHVWKDWGXULQJDQH[WHQGHGSHULRGRIORZOLJKW
FRQGLWLRQV\RXQJVSHFLPHQVRI7RRQDFLOLDWDDUHOLNHO\WRGHFUHDVHGLDPHWHUJURZWK
QRWLFHDEO\ZKLOHNHHSLQJXSVLPLODUOHYHOVRIKHLJKWLQFUHPHQWVDWWKHVDPHWLPH
7DEOH$YHUDJHLQFUHDVHVLQVWHPKHLJKWDQGGLDPHWHULQJURXS$RSWLPXPJURXSDQGJURXS'
VKDGLQJJURXS
 *URXS$ *URXS'
'DWH +HLJKWFP 'LDPHWHUPP +HLJKWFP 'LDPHWHUPP
-DQ    
-DQ    
7RWDO    
3HUFHQWDJH    
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9LVXDOFURVVGDWLQJ
 ,WKDVEHHQGHPRQVWUDWHGWKDW7RRQDFLOLDWDJURZLQJXQGHUWURSLFDOWRVXEWURSLFDO
FRQGLWLRQVIRUPVGLIÀFXOWJURZWK]RQHVDQGIDOVHULQJVSRWHQWLDOO\FRPSOLFDWLQJFURVV
GDWLQJSURFHGXUHV1HYHUWKHOHVVWKHIROORZLQJYLVXDODQDO\VLVVKRZVWKDWFURVVGDWLQJ
LVSRVVLEOHGHVSLWHWKHVHSUREOHPV7KHVXFFHVVIXOFURVVGDWLQJRIWZRFRUHVDPSOHVFRO
OHFWHGIURPRQHWUHHLVLOOXVWUDWHGLQ)LJXUHVWR)LJXUHSURYLGHVDQRYHUYLHZRI
WKHWZRVDPSOHVZKLFKZHUHFXWLQKDOYHVZLWKWKH\RXQJHUSDUWVSRVLWLRQHGRQWKHOHIW
DQGWKHROGHURQWKHULJKWWRÀWLQRQHLPDJH7KHFKURQRORJLFDOVHTXHQFHLVLQGLFDWHGE\






)LJ&URVVGDWLQJRIVDPSOHVD
OHIWDQGEULJKWOLQHVFRQQHFW
FRUUHVSRQGLQJ\HDUVZKLWHDUURZVLQ
GLFDWHGHQVLW\ÁXFWXDWLRQVDQG IDOVH
ULQJV ER[HV$ DQG% DUH VKRZQ LQ
PRUHGHWDLOLQ)LJXUHVDQG
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EODFNDUURZVDQGLQGLYLGXDO\HDUVDUHFRQQHFWHGE\OLQHVIRUEHWWHUFRPSDUDELOLW\$G
GLWLRQDOO\ZKLWHDUURZVLQGLFDWHGHQVLW\ÁXFWXDWLRQVDQGIDOVHULQJVWKDWKDYHEHHQLGHQ
WLÀHGDQGGHOHWHGGXULQJDQDO\VLV7KHER[HV$DQG%PDUNWZRDUHDVWKDWDUHPDJQL
ÀHGDQGSUHVHQWHGLQ)LJXUHVDQGLQRUGHUWRVKRZGHWDLOVRIIDOVHULQJVGHOHWHG
GXULQJFURVVGDWLQJ
)LJ'HWDLOHGYLHZRIER[$LQGLFDWHGLQ)LJFURVVGDWLQJRIVDPSOHVDOHIWDQGE
ULJKWKDVLGHQWLÀHGWZRIDOVHULQJVDGMDFHQWWRLQGLFDWHGE\ZKLWHDUURZV

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7KHGLUHFWFRPSDULVRQRIWZRFRUHVDPSOHV)LJVKRZVULQJVJHQHUDOO\VPDOOHU
LQFRUHDODUJHDQQXDOYDULDWLRQVLQERWKVDPSOHVDQGFRQWUDGLFWLQJULQJZLGWKVLQ
VRPH\HDUV,WLVDOVRUHPDUNDEOHWKDWIDOVHULQJVKDYHPDLQO\EHHQLGHQWLÀHGLQWKH
SDUWRIWKHVDPSOHVIRUPHGDVWKHWUHHVJURZROGHU6HYHUDOSRLQWHU\HDUVDUHYLVLEOH
YHU\QDUURZULQJVEHWZHHQDQGDQGZLGHUULQJVEHWZHHQDQG
 ,QER[HV$)LJDQG%)LJFRUUHVSRQGLQJVHFWLRQVRIWKHVDPSOHVKDYHEHHQ
PDJQLÀHG7KH\UHYHDOWKDWIDOVHULQJVRFFXUIUHTXHQWO\GXULQJWKHVDQGV,Q
ERWKVDPSOHVWKH\HDUKDVEHHQLGHQWLÀHGDVDUHODWLYHO\ZLGHULQJZKLFKLVERU
GHUHGE\ULQJVGLVSOD\LQJIDOVHULQJVZKLWHDUURZVGLVFHUQLEOHDVZHDNOLQHVRISDUHQ
FK\PD7KHDQQXDOULQJERXQGDULHVFRQQHFWHGDUHPRUHGLVWLQFWEHFDXVHWKH\KDYHEDQGV
RISURPLQHQWSDUHQFK\PDFHOOVDQGODUJHHDUO\ZRRGYHVVHOV,QER[%)LJDOO\HDUV
FRQWDLQSRWHQWLDOIDOVHULQJVZKLWHDUURZVFRQVLVWLQJRIZHDNSDUHQFK\PDEDQGV$IWHU
WKHGHOHWLRQRIWKHIDOVHULQJVWKHULQJZLGWKYDULDWLRQVLQFUHDVHWKDWLVZLGHUULQJV
)LJ'HWDLOHGYLHZRIER[%LQGLFDWHGLQ)LJFURVVGDWLQJRIVDPSOHVDOHIWDQGE
ULJKWKDVLGHQWLÀHGVHYHUDOIDOVHULQJVLQGLFDWHGE\ZKLWHDUURZV


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RIDQGHQFORVHVPDOOHUULQJVIRUPHGLQWR)XUWKHUPRUHVLQFH
FRUUHVSRQGLQJIDOVHULQJVRFFXULQERWKVDPSOHVWKH\FDQRIWHQDFWDVPDUNHUVGXULQJ
FURVVGDWLQJDVVKRZQLQ)LJXUHVDQG
7KXVIDUFURVVGDWLQJZLWKLQRQHLQGLYLGXDOWUHHKDVEHHQLOOXVWUDWHG,Q)LJXUHWKH
QH[WVWHSLVWDNHQE\FRPSDULQJVDPSOHVIURPGLIIHUHQWWUHHV)RUWKLVSXUSRVH\HDUV
WRRIFRUHVDPSOHVIURPWKUHHGLIIHUHQWWUHHVJURZLQJRQWKH$WKHUWRQ7DEOH
ODQGVLQWURSLFDO)DU1RUWK4XHHQVODQGDUHGLVSOD\HG7KHYHJHWDWLRQSHULRGVWDUWVLQ
6HSWHPEHURIWKHSUHYLRXV\HDUDQGHQGVLQ-XO\RIWKHFXUUHQW\HDULHWUHHULQJ
VWDUWHGWRJURZLQDQGHQGHGLQ)RUGLUHFWFRPSDULVRQ0DUFKWR-XQHSUHFLSL
WDWLRQIRUWKHFRUUHVSRQGLQJWLPHSHULRGLVVKRZQDVZHOO7KHULQJERXQGDULHVLGHQWLÀHG
LQHDFKVDPSOHKDYHEHHQFRQQHFWHGZLWKOLQHVDQGWKH\HDUVQRWHGEHWZHHQWKHP,Q
DOOVDPSOHVODUJHJURZWKYDULDWLRQVDUHDSSDUHQWWKDWLVLQFUHPHQWVEHWZHHQDQG
DUHYHU\VPDOOFRPSDUHGWRYHU\ODUJHULQJVLQDQG6HDVRQDOSUHFLSLWD
WLRQGDWDIURPWKH$WKHUWRQ7DEOHODQGVDUHEHORZWKHORQJWHUPDYHUDJHPPLQ
)LJ9LVXDOFURVVGDWLQJRIVDPSOHVFFDQGFDQGFRPSDULVRQZLWK0DUFKWR-XQH
SUHFLSLWDWLRQ


F
F
F
        
    7LPH





3
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3UHFLSLWDWLRQ0DUFK±-XQH
/RQJWHUPDYHUDJH\HDUV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DQGEHWZHHQDQG7KHSHULRGVRIEHORZDYHUDJHUDLQIDOOREYL
RXVO\KDGDGLVWLQFWO\QHJDWLYHHIIHFWRQLQFUHPHQWJURZWKHVSHFLDOO\GXULQJWKHORQJ
GURXJKWSHULRGDQG7KHFRPSDULVRQRIWKHVDPSOHVDOVRGHPRQVWUDWHVWKDW
VRPHQDUURZULQJVLQFRQWUDVWWRPDQ\QDUURZULQJVFRPSDUH)LJKDYHWKHSRWHQ
WLDOWRLPSURYHFURVVGDWLQJUHVXOWVEHFDXVHWKH\DUHIRXQGLQPRVWVDPSOHVDQGWKXV
FDQDFWDVSRLQWHU\HDUV
',6&866,21
7KHWUHHVLQRSWLPXPJURXS$GLGQRWHQWHUDOHDÁHVVRUVHPLOHDÁHVVSHULRG$VD
UHVXOWWKH\GLGQRWHQWHUGRUPDQF\DQGKHQFHGLGQRWIRUPDULQJERXQGDU\DWDOO7KLV
VWURQJO\VXJJHVWVWKDWOHDIÁXVKHVZLWKRXWDSHULRGRIGHFLGXRXVQHVVLQEHWZHHQDUH
QRWVXIÀFLHQWWRLQGXFHWUHHULQJERXQGDU\IRUPDWLRQEHFDXVHWKHFDPELXPGRHVQRW
QHFHVVDULO\EHFRPHGRUPDQWEHWZHHQSHULRGVRIOHDIÁXVKHV)RUH[DPSOHWKHWUHHVLQ
WKHVKDGLQJH[SHULPHQWSURGXFHGPXOWLSOHOHDIÁXVKHVZLWKRXWIRUPLQJHYHQRQHULQJ
ERXQGDU\7KLVFRQÀUPVUHVXOWVE\7RPOLQVRQDQG&UDLJKHDGDQG&KRZGKXU\
7KH\DOVRIRXQGWKDWWKHQXPEHURIWUHHULQJVZDVPXFKVPDOOHUWKDQWKHQXP
EHURIOHDIÁXVKHV
7KHH[DPLQDWLRQRIZRRGDQDWRPLFDODQRPDOLHVRIQHZ7FLOLDWDPDWHULDOIURPWKH
WURSLFVDQGVXEWURSLFVKDVKHOSHGWRLGHQWLI\WUHHULQJFKDUDFWHULVWLFVWKDWKROGWKHSRWHQ
WLDOWRKLQGHURUVWDOOFURVVGDWLQJ:KLOHD]RQHRIRQO\DIHZQDUURZULQJVFDQDVVLVW
FURVVGDWLQJWRRPDQ\QDUURZULQJVXVXDOO\SUHYHQWLW7ZRSUREOHPVDULVHLQWKHVH
]RQHVRIQDUURZULQJVÀUVWLQGLYLGXDOWUHHULQJVDUHKDUGWRVHSDUDWHDQGVHFRQGO\WKH\
SUHYHQWDFOHDUGLIIHUHQWLDWLRQEHWZHHQWUXHDQGSRWHQWLDOO\IDOVHULQJV,QH[WUHPHFDVHV
ZKHQ]RQHVRIQDUURZULQJVDUHWRRDEXQGDQWUHOLDEOHFURVVGDWLQJLVLPSRVVLEOH,QDG
GLWLRQVHYHUDOVDPSOHVVKRZHGYHU\LQGLVWLQFWULQJERXQGDULHV%RWKSUREOHPVXVXDOO\
QHFHVVLWDWHWKHH[FOXVLRQRIWKHPDWHULDODIIHFWHG
 ,QFRQWUDVWWRUHVXOWVEDVHGRQWKHVDPSOHVIURP1HZ6RXWK:DOHV+HLQULFK	%DQNV
WKHQHZPDWHULDOIURPVXEWURSLFDOWRWURSLFDOQRUWKHDVW$XVWUDOLDH[KLELWHGVHYHUDO
IDOVHULQJV7KH\FDQRFFXULQWKUHHTXDOLWLHVWKDWLVDGHQVLW\YDULDWLRQRIWKHÀEUHFHOOV
RQO\DGHQVLW\YDULDWLRQRIWKHÀEUHFHOOVLQFRPELQDWLRQZLWKDOLQHRISDUHQFK\PD
FHOOVDQGDOLQHRIVPDOOYHVVHOVWKDWGRQRWFKDQJHLQVL]HGLVWLQFWO\EXWDUHHPEHGGHG
LQSDUHQFK\PDFHOOV7KLVWKLUGYHUVLRQRIDSRWHQWLDOIDOVHULQJLVWKHPRVWGLIÀFXOWRQH
WRH[SRVHEHFDXVHLWDOPRVWIXOÀOVDOOFULWHULDIRUDWUXHDQQXDOULQJ
*URZWKH[SHULPHQWVZHUHFRQGXFWHGWRH[DPLQHZKHWKHUWKHSHULRGLFLW\RIWUHHV
WKHLUJURZWKDQGZRRGDQDWRP\FDQEHDOWHUHGE\DUWLÀFLDOHQYLURQPHQWDOFKDQJHV2QO\
WKHWRWDOGHIROLDWLRQWUHDWPHQWZDVDEOHWRLQGXFHDIDOVHULQJ7KHIDOVHULQJVIRUPHG
ZHUHRIWKHWKLUGYHUVLRQ7KHYHVVHOVL]HVGLGQRWFKDQJHGLVWLQFWO\DQGWKHYHVVHOVZHUH
HPEHGGHGLQDOLQHRISDUHQFK\PD+RZHYHU&RVWHUIRXQGWKDWDIWHUGHIROLD
WLRQHLWKHUE\KDQGRUGXHWRSURORQJHGGU\FRQGLWLRQVWUHHVIRUPHGDIDOVHULQJWKDW
ZDVFKDUDFWHULVHGE\DURZRIYHVVHOVQRWVXUURXQGHGE\SDUHQFK\PD)XUWKHUPRUHLQ
WKHSDUWLDOGHIROLDWLRQH[SHULPHQWKHDOVRGLVFRYHUHGIDOVHULQJVKRZHYHUWKHVHZHUH
OHVVGLVWLQFWFRPSDUHGWRWKRVHRIWKHWRWDOGHIROLDWLRQJURXS$VDYLVLEOHUHVXOWRIWKH
PLQLPXPZDWHUWUHDWPHQWLQJURXS%RIWKHFXUUHQWWULDOWKHWUHHVVKHGVRPHRIWKHLU
OHDYHVGXHWRVWURQJZLOWLQJ&RQYHUVHO\WKLVSDUWLDOGHIROLDWLRQGLGQRWUHVXOWLQWKH
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IRUPDWLRQRIDIDOVHULQJLQWKLVVWXG\:KLOHWKHFXUUHQWUHVXOWVVXJJHVWWKDWIDOVHULQJVDUH
RQO\IRUPHGDIWHUWRWDOGHIROLDWLRQ&RVWHU·VVWXG\LPSOLHVWKHLURFFXUUHQFHHYHQ
DIWHUDSDUWLDOORVVRIIROLDJH7KHVHGLIIHUHQFHVEHWZHHQWKHFXUUHQWDQG&RVWHU·VUHVXOWV
DUHGLIÀFXOWWRH[SODLQEXWPLJKWEHGXHWRYDULDWLRQVLQWKHH[SHULPHQWDOFRQGXFWDQFH
DQGWKHVDPSOHPDWHULDOHJ&RVWHUSDUWO\GHIROLDWHGWKHWUHHVE\KDQGEXWLQ
WKHFXUUHQWH[SHULPHQWWKHSDUWLDOGHIROLDWLRQZDVDUHVSRQVHWRWKHLPSRVHGGURXJKW
VWUHVV)XUWKHUH[SHULPHQWVZLWKGLYHUVHGHJUHHVRIGHIROLDWLRQQHHGWREHFRQGXFWHG
LQRUGHUWRIXOO\XQGHUVWDQGWKHGLIIHUHQWJURZWKUHVSRQVHVRI7FLOLDWD
&RVWHUFRQFOXGHGWKDWLWZRXOGEHLPSRVVLEOHWRDUWLÀFLDOO\FUHDWHDIDOVHULQJ
ZKLFKZRXOGEHLQGLVWLQJXLVKDEOHIURPDQDQQXDOWUHHULQJ+HSURSRVHGWKDWGXHWR
WKHFORVHUHODWLRQVKLSEHWZHHQWKHVWDWXVRIWKHIROLDJHDQGWKHFDPELXPDFWLYLW\UDGLDO
JURZWKZLOOFHDVHLPPHGLDWHO\RQFHWKHWUHHKDVEHHQGHIROLDWHG7KHFDPELXPZLOO
QRWJUDGXDOO\JRLQWRGRUPDQF\DQGWKHUHVXOWLQJODVWÀEUHFHOOVSURGXFHGZLOOQRWEHRI
WKHODWHZRRGVW\OHFRQVLVWLQJRIWKLFNZDOOVDQGGHFUHDVHGYROXPHZKLFKLVFRPPRQO\
UHJDUGHGDVQRUPDOIRUWKHHQGRIWKHJURZLQJVHDVRQ6LPLODUO\WKHYHVVHOVSURGXFHG
DIWHUWKHWUHHKDVÁXVKHGLWVOHDYHVZLOOQRWEHRIDGLIIHUHQWVL]H&RVWHU
$FFRUGLQJWR)LQNWKHOLQHRILQLWLDOSDUHQFK\PDFHOOVLQVHPLGHFLGXRXVWR
GHFLGXRXVWURSLFDOWUHHVLVXVXDOO\IRUPHGLQWKHHDUO\VHDVRQ7KHQWKHVWDUFKVWRUHG
LQWKHUD\SDUHQFK\PDFHOOVLVPRELOLVHGDQGWUDQVSRUWHGLQWRWKHQHZO\EXLOWWDQJHQWLDO
SDUHQFK\PDDFFRPSDQ\LQJWKHODUJHHDUO\ZRRGYHVVHOV)LQNVXJJHVWVWKDWDIDOVHULQJ
ZRXOGVKRZDODFNRISDUHQFK\PDFHOOVEHFDXVHWKHWUHHZRXOGQRWJUDGXDOO\JRLQWR
GRUPDQF\QRUEHHQDEOHGWRUHF\FOHWKHQXWULHQWVDQGFDUERK\GUDWHVIURPWKHOHDYHV
DQGVWRUHWKHPLQWKHUD\FHOOVIRUQH[WVHDVRQ·VJURZWK+RZHYHU%KDWWDFKDU\\DHWDO
FRQFOXGHGLQDJUHHPHQWZLWKWKHFXUUHQWVWXG\WKDWDW\SLFDOIDOVHULQJRI7RRQD
FLOLDWDLVFKDUDFWHULVHGE\DURZRIYHVVHOVQRWFKDQJLQJLQVL]HGLVWLQFWO\HPEHGGHGLQD
OLQHRISDUHQFK\PDFHOOV$SDUWIURPWKHVHGLIIHUHQFHVLQWKHOLWHUDWXUHVRIDUDOOVWXGLHV
FRQÀUPHGWKDWIDOVHULQJVPLJKWRFFXULQ7FLOLDWDDQGWKDWWKH\FDQEHLQGXFHGDUWL
ÀFLDOO\
1HYHUWKHOHVVLQWKHFXUUHQWVWXG\WUHDWPHQWVXVLQJPLQLPXPZDWHUDQGVKDGLQJGLG
QRWUHVXOWLQIDOVHULQJIRUPDWLRQ7KHPLQLPXPZDWHUWUHDWPHQWZDVSUREDEO\DSSOLHG
IRUDSHULRGWRRVKRUWIRUDVXIÀFLHQWORVVRIWKHIROLDJHWRLQGXFHDIDOVHULQJ$QDGGL
WLRQDOHIIHFWRIWKHVKDGLQJH[SHULPHQWZDVWKHGLVWLQFWLQFUHDVHGKHLJKWDQGGHFUHDVHG
GLDPHWHUJURZWKFRPSDUDEOHWRWKHUHVXOWUHSRUWHGE\*RSLNXPXUDQG%LQGX
 ,WLVTXHVWLRQDEOHZKHWKHUWKHFRQFOXVLRQVFDQEHJHQHUDOLVHGDQGDSSOLHGWRDGXOW
VSHFLPHQVEHFDXVHWKHH[SHULPHQWZDVFRQGXFWHGZLWK\RXQJWUHHV&RVWHU
&KRZGKXU\7RPOLQVRQDQG/RQJPDQDQG)DKQHWDOIRXQGWKDW
\RXQJHUWURSLFDOWUHHVKDYHOHVVGLVWLQFWSHULRGLFJURZWKSDWWHUQVDQGWKDWWKH\FRQWLQX
RXVO\GHYHORSQHZVKRRWVXQGHUJRRGJURZLQJFRQGLWLRQVWKHUHE\NHHSLQJXSSODQW
KRUPRQH OHYHOVZKLFK LQKLELW WKH FDPELXP IURPJRLQJ LQWRGRUPDQF\ DQGÀQDOO\
UHVXOWLQLQGLVWLQFWULQJSDWWHUQV7KLVSKHQRPHQRQZDVDOVRHQFRXQWHUHGLQWKHSUHVHQW
VWXG\ WKHUHIRUH GXULQJ WUHHULQJ DQDO\VLV \RXQJPDWHULDO RI WURSLFDO WUHHV VXFK DV
7RRQDFLOLDWDVKRXOGEHKDQGOHGZLWKFDUH+RZHYHUWKHVDPHDXWKRUVDOVRREVHUYHG
WKDWIDOVHULQJVLQROGHUWUHHVZHUHOHVVFRPPRQZKLFKZDVFRQÀUPHGLQWKLVVWXG\DV
ZHOO0RVWRIWKHIDOVHULQJVZHUHLGHQWLÀHGZLWKLQWKHLQQHU\RXQJHUSDUWRIWKHFRUH
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VDPSOHVDQDO\VHG7KLVVXJJHVWVWKDWIDOVHULQJVSUREDEO\RQO\RFFXULQDGXOWVSHFL
PHQVXQGHUYHU\H[WUHPHFRQGLWLRQVVXFKDVWRWDOGHIROLDWLRQGXULQJDGLUHFWF\FORQH
KLWRUDYHU\H[WUHPHGURXJKWIROORZHGE\DÀUHHQWHULQJWKHUDLQIRUHVWDVVXJJHVWHG
E\+HUZLW]HWDO
8QGHUVKDG\FRQGLWLRQVZKLFKRFFXUGXULQJPRQVRRQDO WURXJKVDQGWURSLFDOF\
FORQHVLQQRUWKHDVW$XVWUDOLDPDWXUHWUHHVDUHOLNHO\WRSURGXFHQHZVKRRWVDQGOHDYHV
WRFRPSHQVDWHWKHORZOHYHOVRIDYDLODEOHVXQOLJKWEXWZLOOQRWLQFUHDVHKHLJKWJURZWK
$OWKRXJKODUJHWUHHVFDQJHQHUDOO\VWRUHPRUHHQHUJ\UHVHUYHVDQGKHQFHFRPSHQVDWH
PRUHHIÀFLHQWO\GXULQJWHPSRUDULO\UHVWULFWLQJJURZWKFRQGLWLRQVWKH\PLJKWVWLOOEH
IRUFHGWRUHGXFHWKHLUGLDPHWHUJURZWKLIVWRUDJHVZHUHGHFOLQLQJZKLFKZRXOGVXJ
JHVWWKDWSURORQJHGSHULRGVRIKHDY\VKDGHFRXOGQHJDWLYHO\DIIHFWGLDPHWHUJURZWKRI
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